
A  n i g h  ‘1’hr(mghput 3-1) lnnct- l)roduet lhwcm(w*

‘1’tl~ll 1 )llol)~, iil)(l  ‘1’illlCI  l)~llld

CCDICI-  for Spacx  Miu OCICLU  i)llics ‘1’cc.lIIIO1Ogy”

JCI l’mpulsion  1,al)ora[~~ry.  (lili  (’onli;~ II]sli(uk  of “1’c~hliolosy

A parliculal]y  cl]allcng,ing iinaf,c pmccssing al]]dication  is the Ical titl~c  scmic acquisi~iml

aIKl ol).jcxl (iiscril]]il]a[io]]. 11 I cxluims sl)a[io-kvnpor al Iccogililiol] of lmillt al)d molvcd  ol)jccLs  al

hi~h spcds wi[h paralkd proccssilig  algw ilh]ns. NC.UI al IWIWOI k ])aradiglns  provik fim grain

parallelism and, when implcmcnkd  in haldware<, of fc] OKJCXS of magnihdc  sped up. IIowcvcr,

nmal nclwodw  implcmcnmd  on a  VIJSI chil) alc  j)larwr arclli[ulwcs  capatk  o f  dficictll

I)]occssit]g  of lineal vcdor  si:nals  ra[}u [halt  2-1) itna~,cs. ‘1’lmcforq for p] ocmsing  of ilnagcx, :i

3-1 ) smk of Imral-ml 1(:s rccciving  J)lanal  illl)uls and co]~sutning  ]nillil[lal  Jmwcr  am mquird.

\Jsillg analog,  -(ti~,i(al  hybrid kchniqucs,  inmva~ivc  circuit design for c(mvolu(io]]  oJxmtio]~

was dc.vc.lo~mt  ald chips WC3C fatmkalcd ill VI .S1 fm 3-1 J packa~ing  of stacks, each will] 64 chips.

1 kcll Cl)ip  has a 6flx6fl  arl ay of ]lll]l[iJJJy-accLll  ]l~llall:  (itlllcr-JJIC)[lllcl)  J)l occssors  wilh low powe]’

(<8 mic.lowalls)  ad high sped (250 nalmccorids)  8-t)i[ slo) a~c pc[ cdl. ‘J’l]us,  a 01-cllip lnwlulc

would cormnm  d walls o f  powm, al)d o~xl-alillj:  ill ]x~l:illcl, would  still  lxrl’t)nn a full

co]]volu[ion oJxration  wi(ll 64 patuN i~s at 4 h41 Iz slxmi (l;i~,ulc  l).

l;m such a packa[[c,  (he sim of a sugalcubc, IIK cl Iallcllfy:  of l]ig,h Il)rougil!)ut  ilmgc inpu[

a( >128  (il)ils/s frolll  any COI)IWIC41  Scmsor  01 III C.l  IIory I)lock ill  rc.al-(imc.  was tIIe.1  t)y  dcsi~,rli[lg  at)

i]]novativc  circuit for the colulnn loadil]g  inpu( ctlip (C1 ,1{:) qma[i[t.  g at 32 Ml IY u’i[h 64 inl)u[

clialllmls.  ‘J’his chiJ) would k clcclrkally  makxi will] lhc 31) slack via 4096 (64x64) in~liutn  t)uill~)s

:{s shown  in I ‘i gum 2, ad cmIIIw.c.lcd  to, s a y ,  al)  ill)agc  ~rat)t)m  IImmory unil fol” scaltnin~  am]

inputtinpj  co)]tiguous,  64x64 win(iows of [Im ilna{:c, O1iC CVCI’y 250 l):il  K) SC(WIKk,  [() (he ~]>  S~Xk

of i]lllcl”-I)lc)(lltc[  J)l”OCCSSON.” @l tk (Nl(pl]t  Si(k Of [tlC St:lCk, (]IC ICS])C.C[iVC oU(l)lIIS  Of ltkC, 64 Chij)S

would bc conmxtd  lo~,c.thcx  [0 obtain onc ou(l)u[ ]ml Convolu(ioll”  I)at[cr [1 (((M] 64 OLI(IJUIS).  W1N31

[l~is  w chikc.tul c is connc~md as a sys[cln wi[ti  a poift[  o[m a[io]] J)] oc.csso] a~ the ou[jmt cd of [IIC

irlllcl-l)lodmt pmccssor with s[li[al~ly cxmncded  i[lj)ut  ad output  ]nctnmy  ulli{s  wi(ll a  p6

Cxm(lollcr,  i{ has a ~mte.n[ial  of Jx’.rfmnin:,  ot)jcxl  disc] ilnirlalion  futlc(ioll  a( iimcdibly l]i~h speed

]cquircd  of q)acc-agc  tc.chtlolq!,y fm NASA aIKl IIL4110 a])j)lications,

1 Mai]s of lhe, ci]cui[s with chi~)  alcllilcclurcs  will bc dcxcI ibcd with IIerd (0 (icvdop  ui(t a-

low-powcI  Clc+ch onics. 1 ‘urlkr, usc of the aI clli[ec(urc  ill a syskm  fol- high-spml  pI occssillj; will

be illustrated.
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[ igure 1. A 3[1 ar t i f i c ia l  Neural  Ndwork (3[)ANN)  crnulatc)r with a @lx&l i n f r a r e d
cictc>ctc)r  array attacheci  tc) it fc)r p:irallol processing
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f igure 2. 1 he column Ioaciing input chip (Cl IC) tc) be rnatcxi  to a 3[1 stack of neural
pr&essing  rnodulo  (NF’M) with 64 cl]ips  tc) pe r fo rm  i nne r  p roduc t  /  convc]lution
operations fclr a fully parallel  high spec!ci  object  ciiscxinlirlati  cm/rc!cogr]ition  functic)r”l.


